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$y_{i}=\alpha+\beta\xi_{i}+\delta_{1}$ $(i=1, \cdot . . n)$ , (2.1)
$x_{i}=\xi_{i}+\epsilon_{i}$ $(i=1, \cdots n)$ (2.2)
. , $i$ $y_{i}$ $x_{i}$ , $\xi_{1},$ $\cdots,\xi_{n}$ , $\epsilon_{i}$ $\delta_{1}$
. (2.1), (2.2) , $(\epsilon_{1}, \delta_{1}),$ $(\epsilon_{2}, \delta_{2}),$ $\cdots$
, , , $i=1,2,$ $\cdots$ $E(\delta_{\dot{*}})=E(\epsilon_{2})=0,$ $V(\delta_{1})=\sigma_{11}^{2}<$




. , $w_{i}=1(i=1,2, \cdots)$ , [MYS07]
. , (2.1), (2.2) ,
$y_{i}=\alpha+\beta x_{i}+\delta_{1}-\beta\epsilon_{i}$ $(i=1, \cdots n)$ (2.3)
1560 2007 64-79 64
, $w_{i}=\sqrt{w_{i}^{2}}$ , (2.3) $w_{i}$
$\frac{y_{i}}{w_{i}}=\frac{\alpha}{w_{i}}+\beta\frac{x_{i}}{w_{i}}+\frac{\delta_{i}-\beta\epsilon_{i}}{w_{i}}$ $(i=1, \cdots n)$ (2.4)
,
$V( \frac{\delta_{i}-\beta\epsilon_{i}}{w_{i}})=\frac{V(\delta_{i})}{w_{i}^{2}}+\beta^{2}\frac{V(\epsilon_{1}\cdot)}{w_{1}^{2}}-2\beta\frac{Cov(\delta_{1}\cdot,\epsilon_{1}\cdot)}{w_{i}^{2}}=\sigma_{1}^{2}+\beta^{2}\sigma_{2}^{2}-2\beta u_{12}=:\sigma_{12}^{*2}$
, (2.4) , 2 , $\beta,$ $\alpha$
$\hat{\beta}_{n,w}$ $:= \frac{\sum_{i=1w_{:}}^{n}=^{1}(x_{i}-\overline{x}_{n,w})(y_{i}-\overline{y}_{n,w})}{\sum_{;}^{n}=1_{t}^{\frac{1}{w}f}(x_{i}-\overline{x}_{n,w})^{2}}$ , $\hat{\alpha}_{n,w}:=\overline{y}_{n,w}-\hat{\beta}_{n,w^{\overline{X}}n,w}$
. , $\overline{x}_{n,w}$ $:=( \sum_{i=1}^{n}x_{i}/w_{i}^{2})/\sum_{1=1}^{n}1/w_{i}^{2},\overline{y}_{n,w}=(\sum_{i=1}^{n}y_{i}/w_{1}^{2})/\sum_{i=1}^{\mathfrak{n}}1/w_{i}^{2}$
. $\hat{\beta}_{n,w},\hat{\alpha}_{n,w}$ $\beta,$ $\alpha$ 2 .
, $\overline{\xi}_{n,w}$ $:=( \sum_{i\approx 1}^{n}\xi_{i}/w_{i}^{2})/\sum_{\dot{|}=1}^{n}1/w_{1}^{2}$ . , $(\epsilon_{1}, \delta_{1}),$ $(\epsilon_{2}, \delta_{2}),$ $\cdots$
Miao et al.[MYS07] 2.1, 22 .
2.1 $S_{n,w}$ $:= \sum_{i=1}^{n}(\xi_{i}-\overline{\xi}_{n,w})^{2}/w_{\dot{\iota}}^{2}$ ,
$\lim_{narrow\infty}\frac{n}{\sqrt{S_{nw}}}=0$ , $\lim_{narrow\infty}\frac{\max_{i=1,\cdots,n}|(\xi_{i}-\overline{\xi}_{\mathfrak{n},w})/w_{1}|}{\sqrt{S_{n,w}}}=0$




. , $Z$ $N(O,1)$ , $arrow L$
.
21 , .
2.1 (Lindeberg). $\{X_{ni}\}_{i=1,2,\cdots,n;n=1,2},\cdots$ , $n=1,2,$ $\cdots$
, $X_{n1},$ $\cdots,$ $X_{nn}$ $i$ $E[X_{ni}]=0,$ $\sigma_{n}^{2}$: $:=E[X_{ni}^{2}]$ ,





( [B95] p.359 ). , 5 .
2.2 $\lim_{narrow\infty}n/\sqrt{S_{n,w}}=0$ ,
$\frac{\sum_{i=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}/w_{i}^{2}}{\sqrt{S_{nw}}}arrow P0$ $(narrow\infty)$ (2.6)







$P( \frac{\sum_{1=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}/w_{i}^{2}}{\sqrt{S_{n,w}}}\geq r)\leq P(\frac{\sum_{1=1}^{n}\epsilon_{1}^{2}/w_{1}^{2}}{\sqrt{S_{\mathfrak{n}w}}}\geq r)$







. , $[$ $]$ . ,
$P( \frac{\sum_{i=1}^{[\sqrt{s_{nw}|}}(\epsilon_{i}^{2}-\sigma_{2i}^{2})/w_{i}^{2}}{\sqrt{S_{n,w}}}\geq\frac{r}{2}I\leq P(|\frac{1}{[\sqrt{S_{n,w}\rfloor}}[\sum_{i=1}^{\sqrt{S_{nw}\rfloor}}\frac{\epsilon_{i}^{2}-\sigma_{2}^{2}1}{w_{i}^{2}}|\geq\frac{r}{2}I$
$arrow 0$ $(narrow\infty)$ ( ) (2.8)
. ,
$\frac{\sum_{i=1}^{n}\sigma_{2i}^{2}/w_{\dot{*}}^{2}}{\sqrt{S_{n,w}}}=\frac{n\sigma_{2}^{2}}{\sqrt{S_{n,w}}}$





$arrow 0$ $(narrow\infty)$ ( ) (2.9)
. (2.7), (2.8), (2.9) (2.6) .
2.3 $\lim_{narrow\infty}n/\sqrt{S_{n,w}}=0$ ,
$\frac{\sum_{i=1}^{n}(x_{1}-\overline{x}_{n,w})^{2}/w_{i}^{2}}{S_{n,w}}arrow P1$ $(narrow\infty)$ (2.10)
.
$r>0$
$P(| \frac{\sum_{i=1}^{\mathfrak{n}}(x_{i}-\overline{x}_{n,w})^{2}/w_{i}^{2}}{S_{n,w}}-1|\geq r)\leq P(\frac{\sum_{1=1}^{n}(x_{i}-\overline{x}_{n,w})^{2}/w_{i}^{2}}{S_{n,w}}-1\leq-r)$















. , (2.13), (2.14) (2.12) .
$\frac{\sum_{i=1}^{n}(x_{i}-\overline{x}_{n,w})^{2}/w_{i}^{2}}{S_{n,w}}-1\geq r$
$\Leftrightarrow\sum_{i=1}^{n}\frac{(x_{i}-\overline{x}_{n,w})^{2}}{w_{i}^{2}}-\sum_{:=1}^{n}\frac{(\xi_{i}-\overline{\xi}_{n,w})^{2}}{w_{i}^{2}}\geq r\sum_{i=1}^{n}\frac{(\xi_{1}-\overline{\xi}_{n,w})^{2}}{w_{1}^{2}}$
$\Rightarrow\frac{r}{2}\sum_{i=1}^{n}\frac{(\xi_{1}-\overline{\xi}_{n,w})^{2}}{w_{1}^{2}}+\frac{2+r}{r}\sum_{i=1}^{n}\frac{(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}}{w_{\dot{\iota}}^{2}}\geq r\sum_{:=1}^{n}\frac{(\xi_{i}-\overline{\xi}_{n,w})^{2}}{w_{1}^{2}}$ ( $(2.12)$ )
$\Leftrightarrow\sum_{i=1}^{n}\frac{(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}}{w_{i}^{2}}\geq\frac{r^{2}}{2(2+r)}\sum_{i=1}^{n}\frac{(\xi_{i}-\overline{\xi}_{n,w})^{2}}{w_{i}^{2}}$
, $n$ $S_{n,w}>1$
$P( \frac{\sum_{1=1}^{n}(x_{i}-\overline{x}_{n,w})^{2}/w_{i}^{2}}{S_{n,w}}-1\geq r)\leq P(\frac{\sum_{i=1}^{n}(\epsilon_{1}-\overline{\epsilon}_{\mathfrak{n},w})^{2}/w_{i}^{2}}{S_{n,w}}\geq\frac{r^{2}}{2(2+r)})$
$\leq P(\frac{\sum_{1=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}/w_{i}^{2}}{\sqrt{S_{n,w}}}\geq\frac{r^{2}}{2(2+r)})$















, (2.17), (2.18) (2.16) .
$\frac{\sum_{i=1}^{n}(x_{i}-\overline{x}_{n,w})^{2}/w_{i}^{2}}{S_{n,w}}-1\leq-r$
$\Leftrightarrow\sum_{i=1}^{n}\frac{(x_{i}-\overline{x}_{n,w})^{2}}{w_{i}^{2}}-\sum_{i=1}^{n}\frac{(\xi_{i}-\overline{\xi}_{n,w})^{2}}{w_{i}^{2}}\leq-r\sum_{i=1}^{n}\frac{(\xi_{1}-\overline{\xi}_{n,w})^{2}}{w_{i}^{2}}$






$arrow 0$ $(narrow\infty)$ ( 22 ) (2.19)
. , (2.11), (2.15), (2.19) (2.10) $\square$
2.4
$\lim_{narrow\infty}\frac{mW=1,\ldots,\hslash|(\xi_{*}-\overline{\xi}_{n,w})/w_{i}|}{\sqrt{S_{n,w}}}=0$





, $n$ $i$ $X_{ni}:=(\xi_{t}-\overline{\xi}_{n,w})(\delta_{\{}-\beta\epsilon_{t})/w_{i}^{2}$ , $n$
, $X_{n1},$ $\cdots$ , $X_{nn}$ , $i$
$E[X_{\mathfrak{n}i}]=0$ , $\sigma_{ni}^{2}$ $:=E[X_{ni}^{2}]= \frac{(\xi_{i}-\overline{\xi}_{n,w})^{2}V(\delta_{1}-\beta\epsilon_{1})}{w_{i}^{4}}=\frac{(\xi_{1}-\overline{\xi}_{n,w})^{2}\sigma_{12}^{n2}}{w_{i}^{2}}$
. , $s_{n}^{2}$ $:= \sum_{1=1}^{\mathfrak{n}}\sigma_{ni}^{2}$ , $S_{n}$ $:= \sum_{i=1}^{n}X_{ni}$ ,














$\frac{\sum_{1=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})(\delta_{1}-\overline{\delta}_{n,w})/w_{i}^{2}}{\sqrt{S_{n,w}}}arrow 0P$ $(narrow\infty)$ (2.20)
.
, $r>0$





















$\leq 2P(\frac{\sum_{i=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}/w_{i}^{2}}{\sqrt{S_{n,w}}}\geq r)+2P(\frac{\sum_{i=1}^{\mathfrak{n}}(\delta_{i}-\overline{\delta}_{n,w})^{2}/w_{1}^{2}}{\sqrt{S_{n,w}}}\geq r)$










. , 23 24
$\frac{S_{n,w}}{\sum_{i=1\overline{w}_{i}^{7}}^{n1}(x_{i}-\overline{x}_{\mathfrak{n},w})^{2}}\frac{\sum_{i=1}^{n}(\xi_{i}-\overline{\xi}_{n,w})(\delta_{1}-\beta\epsilon_{1})/w_{1}^{2}}{\sigma_{12}^{l}\sqrt{S_{nw}}}arrow LZ$ $(narrow\infty)$ (2.23)
. , 23 25
$\frac{S_{n,w}}{\sum_{i=1\overline{w}_{1}^{W}}^{\mathfrak{n}1}(x_{i}-\overline{x}_{n,w})^{2}}\frac{\sum_{i=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})(\delta_{i}-\overline{\delta}_{n,w})/w_{i}^{2}}{\sigma_{12}^{*}\sqrt{S_{\mathfrak{n},w}}}arrow P0$ $(narrow\infty)$ (2.24)
72
22 23
$\frac{S_{n,w}}{\sum_{i=1\overline{w}_{1}^{7}}^{n1}(x_{i}-\overline{x}_{n,w})^{2}}\frac{\sum_{i=1}^{n}(\epsilon_{i}-\overline{\epsilon}_{n,w})^{2}/w_{i}^{2}}{\sigma_{12}^{*}\sqrt{S_{nw}}}arrow P0$ $(narrow\infty)$ (2.25)
. , $(2.22)\sim(2.25)$
$\frac{\sqrt{S_{n,w}}}{\sigma_{12}^{*}}(\hat{\beta}_{n,w}-\beta)arrow LZ$ $(narrow\infty)$



















$\sigma_{i}^{2}$ $:=V[X_{i}]=E[( \frac{\delta_{i}-\beta\epsilon_{i}}{w_{i}^{2}})^{2}]=\frac{\sigma_{1i}^{2}+\beta^{2}\sigma_{2i}^{2}-2\beta u_{i}^{2}}{w_{i}^{4}}=\frac{\sigma_{1}^{2}+\beta^{2}\sigma_{2}^{2}-2\beta u_{12}}{w_{i}^{2}}=\frac{\sigma_{12}^{*2}}{w_{i}^{2}}$
, $s_{n}^{2}$ $:= \sum_{i=1}^{n}\sigma_{i}^{2},$ $S_{n}$ $:= \sum_{i=1}^{n}X_{i}$ ,
$s_{n}^{2}= \sigma_{12}^{*2}\sum_{:=1}^{n}\frac{1}{w_{i}^{2}}$ , $S_{n}= \sum_{1=1}^{n}\frac{\delta_{1}-\beta\epsilon_{i}}{w_{i}^{2}}$













, $i=1,$ $\cdots n$ $X_{i}=\epsilon_{i}/w_{i}^{2}$ , $X_{1},$ $\cdots X_{n}$ ,
$i$
$E[X_{1}]=0$ , $\sigma_{1}^{2}$ $:=V[X_{i}]=E[( \frac{\epsilon_{i}}{w_{i}^{2}})^{2}]=\frac{\sigma_{2}^{2}1}{w_{\dot{\iota}}^{4}}=\frac{\sigma_{2}^{2}}{w_{i}^{2}}$
, $s_{n}^{2}:= \sum_{i=1}^{n}\sigma_{1}^{2},$ $S_{n}:= \sum_{1=1}^{n}X_{i}$ ,
$s_{n}^{2}= \sigma_{2}^{2}\sum_{i=1}^{n}\frac{1}{w_{i}^{2}}$ , $S_{n}= \sum_{i=1}^{n}\frac{\epsilon_{1}}{w_{1}^{2}}$
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, Fazekas and Kukush [FK97] ,
$y_{i}=g(\xi_{\iota,l}*)+\delta_{i}$ $(i=1,2, \cdot . . )$ ,
$x_{i}=\xi_{1}+\epsilon_{i}$ $(i=1,2, \cdots)$
. , $i$ $y_{i}$
$x_{i}$ , $\xi_{1},$ $\xi_{2},$ $\cdots$ , $\epsilon_{i}$ $\delta_{i}$ , $g$ , $\beta_{0}$
$\beta$ . , $\Theta$ , $\beta_{0}\in\Theta\subset R^{p}$ .
, $i=1,2,$ $\cdots$ $x_{i},$ $\xi_{i},$ $\epsilon_{i}$ $q$ , $y_{i},$ $\delta_{i}$ , $g$
$g:R^{q}x\Thetaarrow R$ . , .
(A1) $\{\delta_{i} : i=1,2, \cdots\}$ $\{\epsilon_{i} : i=1,2, \cdots\}$ , $E(\epsilon_{1})=0,$ $E(\delta_{1})=0(i=1,2, \cdots)$
.
(A2) $\epsilon_{1},$ $\epsilon_{2},$ $\cdots$ , .
(A3) $\Theta\subset U$ $U$ , $f\in C(R^{q}\cross U)$ ,
$\xi\in R^{q}$ $\beta\in\Theta$ , $E[f(\xi+\epsilon_{1}, \beta)]=g(\xi, \beta)$ .
(A4) $h\in C(R^{q}xU)$ , $\xi\in R^{q}$ $\beta\in\Theta$ ,
$E[h(\xi+\epsilon_{1}, \beta)]=g^{2}(\xi, \beta)$ .
, $\{\delta_{i}\}$ . , $\mathcal{A},$ $\mathcal{B}$
$\varphi(\mathcal{A}, \mathcal{B})$
$:= \sup_{A\in A,B\in \mathcal{B}}|P(B|A)-P(B)|$
, $M_{k}^{l}$ , $\{\delta_{1};k\leq i\leq l\}$ , $t\geq 0$ .
,
$\varphi(n):=\sup_{1\leq k<\infty}\varphi(M_{1}^{k}, M_{k+n}^{\infty})$, $j(t):=2 \min\{k\in N;2k\geq t\}$
. , .
(A5) $a(\varphi, t)$ $:= \sum_{k=1}^{\infty}\varphi^{1/j(t)}(k)(k+1)^{j(t)-2}<\infty$.
, 2 , $Q_{n}( \beta)=(1/n)\sum_{i=1}^{n}\{(y_{i}-f(x_{i}, \beta))^{2}+h(x_{i},\beta)-f^{2}(x_{t}, \beta)\}$
$\beta$




(B3) $\{\xi_{n}\}$ , $\beta_{*}\in\Theta$ , $a>0$
$n^{\frac{\lim}{arrow\infty}}|| \rho\underline{\inf_{\beta.||\geq a}}\frac{1}{n}\sum_{:=1}^{n}(g(\xi_{1}, \beta)-g(\xi_{i}, \beta_{*}))^{2}>0$
.
(B4) $d>0$ , $l>0$ , $s\in R^{q}$ $||\beta_{1}$ -&||<l
77
$h,$ $|g(s, \beta_{1})-g(s, \beta_{2})|<d$ .
$(B6)(B5)$ $\lim_{larrow 0}larrow 0\xi\sup E[\sup_{||\beta_{1}-\beta_{2}||\leq l}^{\sup}|h(\xi+\epsilon_{1},\beta_{1})-h(\xi+\epsilon_{1},\beta_{2})|]\lim\xi\sup E[||\beta_{1}-\beta_{2}||\leq l|f(\xi+\epsilon_{1},\beta_{1})-f(\xi+\epsilon_{1},\ )|]=0=0. \cdot$
(B7) \beta \in e , $supE[|f(x_{n}, \beta)|^{t}]<\infty$ .
$n$
(B8) \beta \in e , $supE[|h(x_{\mathfrak{n}}, \beta)|^{t}]<\infty$ .
$n$
(B9) \beta \in e , $supE[|\delta_{\mathfrak{n}}|^{t}]<\infty$ .
$\mathfrak{n}$
.
3.1 ([FK97]). , $(A1)\sim(A4),$ $(B1)\sim(B6)$
. , $t>1$ (A5) , $(B7)\sim(B9)$
. , LS $\hat{\beta}_{\mathfrak{n}}$ $\beta_{0}$ .
, LS .
(C1) $\Theta$ , .
(C2) $\Psi_{n}(\beta_{1}, \beta_{2});=(1/n)\sum_{i=1}^{n}(g(\xi_{t},\beta_{1})-g(6, \hslash))^{2}$ , $K_{1},$ $K_{2}(0<K_{1}\leq K_{2}<$








32([FK97]). , (A1), (A2), (A3), (A4),
(B2), (C1), (C2) . , $2\leq r,$ $p<r$ , $r$ , $t=r$ ,
(A5), (B9) , , (C3), (C4) . , $c>0$
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